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Obesity and extreme obesity in childhood, which are more prevalent among minority and 
low-income families, have been associated with other cardiovascular risk factors, increased 
health care costs, and premature death.1,2 Obesity and extreme obesity during early 
childhood are likely to continue into adulthood.3 Understanding trends in extreme obesity is 
important because the prevalence of cardiovascular risk factors increases with severity of 
childhood obesity.2 However, national trends in extreme obesity among young children 
living in low-income families are unknown.
Methods
The Pediatric Nutrition Surveillance System (PedNSS) includes almost 50% of children 
eligible for federally funded maternal and child health and nutrition programs. The study 
population included 27.5 million children aged 2 through 4 years from 30 states and the 
District of Columbia that consistently reported data to PedNSS from 1998 through 2010. We 
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excluded those with missing (n=297 999; 1.1%), miscoded (n=106 844; 0.4%), or 
biologically implausible height, weight, or body mass index (BMI) (n=427 051; 1.6%), 
leaving 26 708 517 children. The study was exempt from ethics review by the US Centers 
for Disease Control and Prevention (CDC).
One routine clinic visit with demographic information and measured height and weight was 
randomly selected for each child.4 Obesity (BMI ≥95th percentile for age and sex) and 
extreme obesity (BMI ≥120% of the 95th percentile) were defined according to the 2000 
CDC growth charts.5 We examined trends from 1998 through 2010 in mean BMI and the 
prevalence of obesity and extreme obesity. Significant changes in overall trends were 
identified by the Joinpoint regression program version 3.5.3 (National Cancer Institute). 
Piecewise logistic regression adjusting for age, sex, and race/ethnicity was performed to 
examine trends using SAS version 9.2 (SAS Institute Inc). Using the transition year for 
overall trend detected by Joinpoint, separate line segments prior to and after that year were 
fitted.
Results
The 2010 study population was slightly younger and had proportionally more Hispanics and 
fewer non-Hispanic whites and blacks compared with the 1998 population (Table 1). 
Joinpoint regression found significant changes in trends of obesity and extreme obesity in 
2003. The prevalence of obesity increased from 13.05% (95% CI, 13.00%–13.09%) in 1998 
to 15.21% (95% CI, 15.16%–15.26%) in 2003. The prevalence of extreme obesity increased 
from 1.75% (95% CI, 1.73%–1.77%) in 1998 to 2.22% (95% CI, 2.20%–2.24%) in 2003. 
However, the prevalence of obesity decreased slightly to 14.94% (95% CI, 14.89%–14.98%) 
in 2010. Similarly, the prevalence of extreme obesity decreased to 2.07% (95% CI, 2.05%–
2.09%) in 2010 (Table 1).
From 1998 through 2003, the prevalence of extreme obesity significantly increased overall 
(adjusted odds ratio [AOR], 1.047; 95% CI, 1.045–1.049) and in all groups except Asians/
Pacific Islanders; the greatest average annual increases were among those aged 4 years and 
non-Hispanic whites (Table 2). From 2003 through 2010, extreme obesity significantly 
decreased overall (AOR, 0.983; 95% CI, 0.981–0.984) and in all groups except American 
Indians/Alaska Natives; the greatest decreases were among those aged 2 years and Asians/
Pacific Islanders (Table 2).
Comment
Results of a previous study6 based on a broader sample of children aged 2 through 4 years in 
PedNSS indicated that the prevalence of obesity increased from 12.4% in 1998 to 14.5% in 
2003, but remained essentially unchanged until 2008. Few studies have focused on extreme 
obesity because of its relatively low prevalence in national data. With data through 2010, we 
found that the upward trends in obesity and extreme obesity turned downward slightly in 
2003 among preschool-aged children living in low-income families. To our knowledge, this 
is the first national study to show that the prevalence of obesity and extreme obesity among 
young US children may have begun to decline.
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Major strengths of the study were that weight and height were measured and the sample size 
was large. Limitations included that we only included children from 30 states and the 
District of Columbia and our findings may have been slightly affected by the cut points for 
the biologically implausible values.
The results of this study indicate modest recent progress of obesity prevention among young 
children. These findings may have important health implications because of the lifelong 
health risks of obesity and extreme obesity in early childhood.
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